Specific and non specific stimulation of prostaglandin release by human skin fibroblasts in culture.--Are changes of membrane fluidity involved?
In order to study a bidirectional relationship between changes of membrane fluidity and prostaglandin synthesis, the arachidonic acid cascade was stimulated in cultured human skin fibroblasts by unspecific stimuli (hypotonicity, low calcium concentrations) and by the specific stimulus, bradykinin. Fluorescence anisotropy of trimethylammoniumdiphenylhexatriene was used to measure membrane fluidity in cell monolayers. Hypotonicity or low calcium concentrations induce membrane fluidisation and prostaglandin synthesis. However, after specific stimulation of prostaglandins with bradykinin (at normocalcic and isotonic conditions) a rigidification of plasma membranes was observed in living cells. Fluidisation of membranes and bradykinin activate phospholipase A2 and induce prostaglandin synthesis. Although in cell membrane preparations increased phospholipase A2 activity leads to fluidisation, in our model a membrane fluidisation was not observed after stimulation of phospholipase with bradykinin. This suggests that in living cells a fluidizing effect of lysolecithin resulting from phospholipase A2 activation may be rapidly counteracted by its removal. A decrease of phosphatidylcholin content and consequently a rigidification of the membrane may ensue. Thus, the cell culture model using two different ways of stimulating phospholipase activity, helps to define the directional relationship between changes of membrane fluidity and activation of phospholipase and the arachidonic acid cascade in living human cells.